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compare the maximum stresses on the basis of the equal amount of energy for the case of 
a stepped bar shown in Fig. 19.3 and a 12 in. bar of 1 in. diameter, the following stress 
relation is obtained: 
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Then for A = A 2 = 7t/ 4 and Ut = 1227 lb-in., we get 
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We have to compare this result with the 127,350 psi calculated for the stepped bar, which 
shows that for the case of the same energy, the maximum stress is increased for the stepped 
member by about 44%. It appears, then, that on the basis of energy the provision of the 
cross-sectional enlargement may actually be detrimental. The foregoing considerations 
do not include stress concentration. The assumption is made that a sufficiently mild 
transition can be machined for the purpose of stress mitigation. Other considerations of 
energy storage criteria are given in Chap. 6. ♦ 
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= 88,382 psi (609.5 N/mm 2 ) 


TAPERED BAR UNDER OWN WEIGHT 


To calculate the stress and elongation for a truncated solid cone under the action 
of its own weight, reference is made to Fig. 19.4. Utilizing the standard expression 
for the volume of a truncated cone, we get 
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Since the tensile stress at any section defined by y is 

s = -% 
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Putting r = D/2 and y = L gives 

S = ^E(D d + D 2 +d 2 ) ( 19 . 5 ) 

When d = D, that is, when the conical bar transforms into a bar of uniform cross 
section, we obtain the following useful stress formula: 
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When d becomes negligibly small, putting d = 0 in Eq. (19.5) yields 



